During the past decade, two remarkable trends have occurred that are greatly in: fluencing women's health: the proportion of women who work in the paid labor ~orce bas risen sharply, and the number of women smokers who work is escalating. The rapid increase in the rate of lung cancer in women has attracted consi,derable attention recently, with the entire 1980 Surgeon General's report focusing on the health consequences of cigarette smoking in wornen,l An important aspect of this problem that has not received much attention, however, is the rela~ionship of women's employment in hazardous occupations to their cancer risks, particularly those risks resulting from the combfnation of exposure to occupational 'carcinogens and cigarette smoke.
This article will address three major questions: (I) What jobs do women hold, and in what industries do they work? (2) How much do women smoke, and how is their smoking related to their jobs and to Dr other social factors? (3) How does the combination of occupation and smoking influence women's risk for developing cancer and other diseases?
Patterns of Female Employment
In 1978, 41 percent of the United States -work -=o:;rce was female, representing 39 million women, compared to 38 .percent in 1973. The proportion is still rising. It is estimated that of the additional 42 million women who are currently unemployed, at least 3.5 million want jobs now, and another eight miHiQll are now in school but will soon enter the.job market.
In spite of some social gains and increased opportunities, about one third of all female workers are still employed in the ten traditionally female professions listed in Table 1 . Even though one may be tempted to stereotype women as'working in relatively harmless occupation&, millions of working women do face unrecognized occupational hazards, while tens of thousands of women are employed in high-risk industries, involving exposure to' numerous dusta, chemicals, radiation, and other toxicants. As many practitioners are probably nnfamiliar with the everyday workplaces of these women, Table 2 provides a more detailed breakdown of current industrial occupational pattems of women workers.
Patterns 01 Smoking Among Women
Men's smoking habits tend to reflect their socioeconomic levels: men in higher. income and educational groups smoke less; men in lower. groups smoke more. This long-standing pattern is becoming even more pronounced as men in the middle and upper socioeconomic classes continue to give up cigarette smoking.
No such generalization~, however, can be made for women. 2 Table 3 shows the distribution of female smokers, exsmokers, and nonsmokers according to occupation and industry of employment. Women least likely to smoke are teachers and household workers, two groups which are at opposite ends of the social spectrum.
Women most likely to smoke are waitresses and women in managerial, sales, and craft positions, especially workers involved with the manufacture of electrical machinery, of whom 45.1 percent smoke cigarettes and who comprise over two percent of the female labor force.
A definitive exolanation for these obvious differences in the smoking patterns of men and women has-not yet been forml11ated" Stress is probably involved, related to the working woman's dual role as homemaker and income producer and to dissatisfaction with lower paying, less satisfying jobs than men.) When compared with men, women suffer from job discrim-"Many women smoke to relieve . external stress, whatever the source, and women as a group have a more difficult time quitting than do men;" ination, slower advancement, lower pay, and exclusion from decision-making processes. Many women smoke to relieve external stress, whatever the source, and women as a group have a more difficult time quitting than do men. ~ i}n Ameri~an Cancer Society survey shows a greater decline in the number of doctors who smoke than that of nurses, over a 13-year period,s and reveals a much higher smok-30 ing rate among nurses than an.tong other women, even though nursing is one of the most professional of the "female" occupati~:ms.6
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, Female Workers at Risk for Cancer and Other Diseases
While there have been many studies on the risks for occupationally induced cancer among men, little data are available for women. Table 4 lists some of the more populous female occl;lpations and typical agents that women who hold these jobs are likely to be exposed to. There is considerable disagreement over the likelihood of increased cancer risk due to specific agents (e'.g;, for hairdressers who use hair dye$), and these uncertainties are noted. This section reviews some of the-cancers linked to occupational exposure in men. There is reason to assume that women holding similar jobs will experience sirnil,ar risks. The study of occupational causes of lung cancer has been one of the main methods of identifying specific agents that cause human lung cancer. The most notorious of these is asbestos, which causes cancer of the lung, pleura, peritoneum, and other sites in asbestos miners and in factory and insulation workers.7.s Asbestos is used in the manufacture of certain textiles, in a predominantly female industry. While data on cancer in American women textile workers have yet to be published, a British study of a London factory that manufactured asbestos insulation materials and textiles found an elevenfold increase in lung cancer risk in female workers after allowing for smoking habits. 9 There was also evidence that the joint" effect of cigarette smoking "and asbestos exposure was synergistic (one exposure multiplied the effects of the other), as it is known to be for men. IO Pleural and peritoneal mesothelioma, although not definitely linked to cigarette smoking, have been documented in female family members of asbestos w9rkers whose only known exposure was through handling the male workers' clothes. II Other studies have also linked mesothelioma with nonoccupational asbestos' exposure in female CA-A CANCER JOURNAL FOR CLINICIANS relatives of asbestos workers and in those o women. who live near asbestos industries. 12 Therefore, it must be presumed that widespread nonoccupational exposure to asbestos does exist for women, and that smoking increases this risk.
There is Ii growing concern that occupants of school buildings, including 2.1 million female teachers in primary and secondary schools, may be ."posed to small but toxicologically signilicant levels of asbestos fibers, especially in older buildings Where maintenance has declined.
Many state agencies ate now investigating thls probiem. In 1980, the Massachusetts Division of Occupational Hygiene reported that at least 12 percent of i ,425 schools built between 1946 and 1973 contained sprayed-on asbestos, and that 49, or one-fonrth, of these latter schools required long-term asbestos control."
Arsenic is also considered to be an established lung and skin carcinogen for humans. Large numbers of women employees may be at occupational risk for arsenic-induced cancers. Of particular concern are the many artists, jewelers, and craftswomen who make ceramics and ceraniic enamel. Because this is a major cottage industry, many of these workers are never included in official employment statistics, particularly those women who work at home or on a part-time basis, and the majority of them have families. Furthermore, many home hobbyists use these materials without proper education about possible hazards. Several good reviews of . Occupational health hazards of the arts and C crafts. industry ilI'€! now available. 14 Also at risk for arsenic-induced diseases are in--. secticide. and herbicide mskers and packagers, and cotton-gin workers exposed to arseni~-containing residues on the cotton.
One of the most powerful lung carcinogens known is the chemical bi~chloro methyl ether· (BCME), generated in the Jilailufaclu!:e uf certain ion exchange res-'ins." Trace amounts of BCME can form
In many industrial environments. Small amoilnts of BCME spontaneously occur . doring the reaction of formaldehyde with acid chloride, a contbination readily found in many ih<Justries~ including textile fin~ 
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ishing, fertilizer and dye manufacturing, in the production of some bactericides, and possibly in reactions commonly encountered by laboratory and industrial' chem-
istsY;
Vinyl chloride monomer (VCM), one of the most widely used chemicals in the United States, i~.8 proven human carcin· ogent causing angiosarcoma of the liver;17 it may cause lung cancer in humans tS as -it does in animals at very low doses." Until recently, VCM was used as a propellant for hundreds of household and cosmetic products.'" Users of these products, mostly women, may have been exposed to the agent in closed rooms, such as bathrooms and laundry rooms, even when well ven-' tilated. Groups of female wolkers who were Illghly exposed in the past included beauticians and cosmetologists, who use hair'prays extensively, and household workers, who use cleaning and furniturepolishing products. Trace amounts of VCM are also found in cigarette smoke. Many women are occupationally' exposed to ionizing radiation, especially from medical and dental 'x-rays and radioisotopes. Most exposures. take place in health care institutions, where the majority of nurses, health technologists and technicians, and medical and dental health service workers are women. Smaller numbers of women are employed in industries that manufacture radi.oisotopes for medicine and industry, for nuclear materials and devices, and for the physical sciences. Table 5 gives estimates of the average annual doses of ionizing radiation received by various workers, based on data from the 1980 Biological Effects of Ionizing Radiations (BEIR) Report."
Medical institutions are expected to follow established standards and guide: lines for radiation protection of personnel (e.g., radiologists and x-ray technicians) and most have good monitoring records. However, little data are avaiJabic on exposure patterns among non-radiation personnel, such as surgery room or 'floor ntu"St:S, technicians, nursing aides, anesthesiologists, gynecologists, and other ~ specialists, many of wHom care for patients undergoing radium or iodine therapy or treatments requiring implants of radioisotope emitters. Furthermore, accidents happen even in the most scrupulously monitored institutions: <lAttendants who transport children to the x-ray department may routinely hold them while they are xrayed; a nursing aide may change bedding contaminated with "hot" emesis; an orderly may accidentally spill a container of radioactive urine, fail to report the incident, mop the floor, and return the mop to the cleaning closet ... ; nqrses' may write their notes in an unshielded chart-room adjacent to a radiation area. "22 In contrast to standard hospital practices, personal monitoring of dentists, dental technicians, and hygienists is almost nonexistent, despite their almost daily use of x-ray equipment.
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Strict adherence to' radiation safety measures in some nuclear medicine de-' partments has resulted in a long-term decline in average personnel exposure to ni.-diophannaceuticals, even with continuous increases in patient workload; 13 Nevertheless, the . few limited surveys available indicate that radioisotope workers routinely accumulate average annual exposure~ that are appreciable fractions of the current occupational guideline of five rems per year. For instance, radionuclide workers receive approximately 260 mrcms per year, while radium workers receive about 540 mrems per year." Approximately 1 ,500 female electron microscopists are exposed to low levels of scattered radiation generated by their equipment;" several thousand female physicists and research technicians work with high voltage x-ray machines and diffractometers. The average dose received· by this group is estimated at 50 to 200 mrems per year. 24 .
The major neoplastic sequelae of exposure to ionizing radiation are cancers of the breast, thyroid, lung, and hematopoietic system. 21 Despite the substantial epidemiologic evidence linking radiation to cancer, there are only li~ited data to show whether cigarette smoking enhances its carcinogenic prQperties. Mo&t classic studies about ionizing radiation exposure and cancer contain little or no data on the subjects' smoking habits. In the single study on male and female victims of the atomic bombs dropped on Hiroshima and Nagasaki 'in which .smoking data were available, it was possible to establish that both exposures contributed to the incidence of lung cancer among bombing victims, but not whether there was any interaction between the two exposures. 26 The data of Arch~r and colleagues on lung cancer risks in uranium miners (exposed to radon daughters) demonstrate that the risks from this type of ionizin,g radiation are greatly enhanced in srnokers.?7 Hoffmann and Wynder" and Doll et al" believe this interaction is probably true of other forms of ionizing radiation. ""'===-~'====""'""" ""'" ~~"~.~~~~.~~~~~-.~~ radiation-induced cancers, but did not indicate whether the effect was multiplicative or synergistic.
Epidemiologic studies have finnly linked cancer of the oral cavity in women with cigarette smoking and heavy alcohol consumption,lO and with employment in the textile industry among men.3' Geographical studies have correlated oral-cavity cancer death rates with apparel and textile industry concentrations, especia]ly in the southeastern United States. The correlations were strongest in those countries where at least one percent of the population was employed in these major female occupations.32 It remains to' be determined whether this purely statistical correlation is directly related to occupational exposures in the textile industry, to smoking h.abits of women employed in that industry, or to some interaction between the two exposures. Also many women in rural areas of the South use oral snuff, a practice that increases the risk of mouth cancer, 33 but which is a culturally acceptable tobacco substitute in industries where smoking is not permitted.
Other Occupational Diseases
The role of cigarette smoking in cardiovascular diseases (CYD) is well known, as are the influences of risk factors such as hypertension, blood lipids, age, and glucose tolerance. The relationship between CVD and occupation has received relatively little attention, especially compared with studies of occupational carcinogenesis. Studies involving women workers are practically nonexistent. Any excess risk for CVD in a woman worker who smokes is probably exacerbated by exposure to cardiopathogenic chemicals such as carbon disulfid~nitroglyc~rin, and synthettc estrogens. These chemicals are handled by a large number of women in the manufacture of viscose rayon, explosives, and drugs.
Studies have shown that in women wh~ use oral contraceptives, smoking is a po~e~ul syn.ergistic risk factor for myo~ cardial l~farctIon and possibly subarach-38 noid. hemorrhage.:W Thus, women who smoke, use oral contraceptives, and work in these industries may be ~t even higher risk for CYD.
Just as cigarette smoking causes pulmonary diseases other than cancer there is a h,gher risk for many occupation;U lung diseases in women who smoke than in those who do not. Textile workers in cotton mills have increased risks for chronic bronchitis, airway obstruction, and pulonary impairment,35 and cigarette smokmg produces a multiplicative effect on these conditions. Workers employed in synthetic fiber, wool, soft hemp, and flliX mills, and in sisal, jute, and kapok pro~ cessing, -may develop pulmonary hypersensitivity leading to the onset of chronic lung disease, although these fibers appear to be Jess potent than is cotton dust. 36 Thousands of women work in indus~ tries in which they are routinely exposed to potent pulmonary sensitizers that may greatly increase their risk for smoking-related chroniC lung disease. Fo.! example, about 35,000 women use a meat~wrapping process in which a hot wire melts the plastic wrap, sealing the meat package. This proc~ss gi:ves rise -to such fumes as hydro": chIone aCId and phosgene, which produce a'short-tenn ast!Jma-like response, as well as recurrent respiratory illness. 37 Other potent pulmonary sensitizers are toluene diisocyanate (TDI) and other isocyanate-. starting -materials for polyurethane foam, and tal~ dust and carbon black, used in the rubber mdustry." There are at least 500,000 women employed in the plastics and rubher manufacturing industries. A variety' of organic and inorganic dusts are capable of producing diffuse pulmonary interstitial fibrosis or pneumoconioses. Berylliosis,. an extremely debilitating beryllium-induced systemic granulo~ ~atous ?isease that often progresses to a dIffuse mterstitial fibrosis, was first ob~ served among women employed in the manufacture of fluorescent light bulbs. 39 Female laundry workers have been found to be at risk for pneumoconiosis from the contaminants of clothes they laundered ~.g., in pottery laundries where clothes ar~ laden with silica dust. 40 There are at least 219,000 female laundry workers in the The few studies on the relationship between occupational exposures and cancer mostly involve male subjects, and conclusions regarding risks for women must be inferred from these data and from the six risk factors cited. While these inferences are probably valid, they are no substitutes for hard data, which we hope will be developed, in future studies.
In the meantime, the practitioner should be aware of the many potential and real cancer risks faced by millions of smoking and nonsmoking women at their jobs. The following recommendations are made to help clinicians make the most of their contact with women workers who are their patients:
• Become familiar with the occupations in which women are employed (Table 2) , and try to learn what specialty industries employing women may be located near your practice.
• Make a habit of obtaining a thorough occupational history of both men and women. Such a history need not be timeconsuming, and may provide valuable infonnation for establishing a diagnosis. An occupational history should include at least the patient's current job title, the name and address of the current emplayer, dates of employment, and the type of industry involved (e.g., food processing, health care, electronics assembly). Find out if the patient has had· specific contacts with chemicals, dusts, vapors, fumes, ionizing or nonionizing radiation, noise, vibration, or extremes . of hot and cold. Inquire about previous jobs and the occupations of family members. e Discuss with the patient any· concerns you may have about possible occupationally related problems, and find out whether the patient suspects certain environmental agents. Often, no one knows the hazards of the workplace better than. the worker herself. G Be alert for illness patterns that may indicate occupational hazards not previously suspected or reported. The majority of established occupational carcinogens were ftrst detected by observant practitioners, and only afterward confinned by epidemiologists.
• Keep the patient fully infonned of any findings relating her illness to her workplace, as there may be many other work-. ers--male and female-who will benefit from this knowledge. e Set an example for your· patients and your staff: don't smoke. Encourage others not to smoke, and see that occupational health regulations and guidelines for limiting exposure to radiation, chemicals., radioisotopes, and other health hazards are rigorously enforced.
GI Learn what public and private resources are available to assist both lay persons and health professionals in dealing with all aspects of occupational health~ .~ome agency names and addresses accompany this article. @
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AMERICAN CANCER SOCIETY (ACS)
The Amedcan Cancer Society, through Its Cancer'Educatlon lind Early Dlltection Progrllm, pmYido~ busine$s and indUstry wilh_spBclaU~ed service, and Information for thE! workplace: assistance In planning educatioll, prevention, ond early deteotlon programs for lung cancer, colorectal cancer, breast cancer, and cervicill cancer; trllinlng of occupational health profe!ls\onals to conduct smoking cessation CQunspllng, brell.t self--oxamlnatlon instruction" colorecta! canGer and cervical cancer programs; backup support in the form of informlltion, films and leaflets, 
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WOMEN'S OCCUPATIONAL HEALTH RESOURCE CENTER
Danger: Lungs At Work
Many women, as well as men, are exposed at work to substances that irritate the lungs. Textiles, chemicals, detergents, pottery, porcelain and many other workplace materials give off dusts, fumes or gases that may cause lung damage. Constant irritation over a long period of How the lungs work time can result in a variety of infections and hreakdowns in the respiratory system, leading to such diseases as chronic bronchitis, byssinosis (brown lung) and emphysema. If a worker exposed to lung irritants smokes, her chances of developing respiratory disease multiplies.
The lungs perform the vital function of transferring oxygen, which is necessary for life, to the blood which circulates it throughout the body. They are a part of the respiratory system which also includes the trachea or windpipe, the major breathing tube which connects to the nose and throat. This tube branches into two other main airways, the bronchi, one in each lung, which branch out further into medium-sized, then smaller airways, the bronchioles. These smallest airways end in delicate air sacs called alveoli, which resemble clusters of grapes.
There are millions of such sacs throughout the lungs, all surrounded by tiny blood vessels. The oxygen from the air diffuses through the very thin walls of the alveoli into the red blood cellS which transport it around the body.
The walls of the airways of the respiratory system are lined with mucus-producing glands like those of the nose. When the airways are irritated by dust, fumes or foreign particles in the air, these glands produce more mucus in order to dissolve and carry away the irritants. Constant irritation by smoking or industrial pollution can cause the mucus-producing glands to become swollen, blocking the airways.
The excess mucus from the glands may lead to chronic bronchitis, or it may cause pressure on the alveoli, or air sacs, causing their walls to tear or break down. This is emphysema.
:;-1r~'-*~~r When either of these conditions develop, the oxygen that passes through the alveoli walls is limited, and the air and fluid in the lungs become stale and more prone to infection which, in turn, leads 
Textile work and byssinosis
Byssinosis, or brown lung, is caused by raw cotton dust. In some individuals it causes an allergic response: the small airways contract, making it difficult to exhale air. However, byssinosis has also been found to affect people who do not show an allergy. Either the cotton dust itself or a microorganism associated with it causes the lung tissue to harden. Byssinosis has been shown to lead to airway obstruction and serious lung impairment in periods of exposure shorter than 10 years.
Cotton mill workers have also been found to suffer from a disproportionate amount of chronic bronchitis, including wheezing, shortness of breath and cough. Cigarette smoking by cotton mill workers was shown in one study to quadruple the bronchitis rate.
Work with other kinds of textile fibers, both natural and synthetic, can also be damaging to the lungs, although not as much so as cotton dust.
At risk: textile workers in mills producing cotton, synthetic fiber, wool, soft hemp, flax, sisal and processing of jute and kapok,
Chemical Irritants
Chemical dusts and fumes, another cause of lung impairment, affect women in a number of industries. Meat wrappers in supermarkets often develop an asthma-like response when sealing the wrap, made of polyvinyl chloride, with a hot wire melting device. The heat releases gases and fumes, among them phosgene and hydrochloric acid, which are known to induce respiratory illnesses. The kind of refrigerated air in which meat wrappers work is also known to aggravate respiratory problems, although there is not yet enough research to document this in the industry itself.
Workers in plastics factories are exposed to similar fumes as well as to plastics additives such as plasticizers and stabilizers. Rubber workers, in addition to chemical fumes, may be exposed to such dusts as talc and carbon black. In one study, rubber workers who both smoked and were exposed to dusts and fumes were found to be 10 to 12 times more likely to have to retire because of lung disabilities than workers in unexposed areas of rubber factories who did not smoke.
Cleansing agents, which are used by large numbers of women both on and off the job, have also been shown to sometimes cause acute respiratory responses.
At risk: meat wrappers; plastics and rubber workers; household workers; laundering, cleaning and other garment service workers.
Industrial dusts
A variety of dusts are known to cause the formation of fibrous tissue in the lungs. The most dangerous of these is asbestos which can also cause cancer. One study at a factory producing asbestos textiles and insulation materials found that women with a high degree of asbestos exposure lasting for as little as two years suffered excess rates of cancer of the lung. Another group of women employed longer but with lesser exposure suffered a mortality rate three times the average from other respiratory diseases.
A variety of industrial dusts in contaminated clothing can be hazardous to laundry workers. Lung disease has been found in women who laundered clothes for English pottery workers, and cases have been reported of cancer among wives and families of asbestos workers who brought home clothes to be laundered.
Cosmetologists and hairdressers, who are daily exposed to sprays and lacquers, may also be in danger of lung disease, although further research on this question is still needed. Aerosol sprays are known to be particularly hazardous because the droplets they exude are extremely small and can make their way deep into the respiratory tract where they can do the most harm. Household and janitorial workers who use aerosol sprays are also at risk.
Scarring and hardening of lung tissue has been reported among women employed in the manufacture of porcelain electrical parts where there was known exposure to silica. This is the dust that causes silicosis, an occupational disease known since the building of the py,ramids.
At risk: hospital and medical workers; household and janitorial workers; beauticians; and workers in asbestos and porcelain factories.
Plant and animal dusts
In addition to fiber dusts, such as that from cotton, other plant and animal dusts may cause lung disease. Some infect the alveoli and cause flu-like symptoms including fever, chills, a dry cough and a bluish tinge to the skin caused by lack of oxygen. If exposure is longlasting, a serious chronic lung ailment may develop.
A number of illnesses connected with agriculture and the raising of animals come under this heading. They include farmer's lung (from moldy hay); mushroom worker's lung (from mushroom compost); bird fancier's lung (from pigeon, parrot and other droppings); turkey raiser's disease and chicken raiser's disease.
According to some research, severe allergic reactions to housedust may be caused by a mite in the dust. Enzymes used in detergents were found to cause such allergic responses that products including them have been banned from further production in the United States.
The most widespread reactions of this kind, however, probably come from contamination of humidifiers, air conditioners and heating systems by a variety of micro-organisms. In one office where workers came down with chills, fever and shortness of breath, examination of the air conditioning system revealed that it was contaminated with an organism that has been associated with farmer's lung. Another outbreak, in a stationery factory, was traced to contaminated water in the air conditioning system. At risk: office workers; household and janitorial workers; agricultural workers. 
Much of the above material was
Formaldehyde Risks in the VVorkplace
Although formaldehyde has been commercially used for some 90 years, it has only been in recent years that hazards associated with exposure have been enumerated; important new data added, and battles about exposure limits and control have hit the courts and the media.
In 1983, the V.S. used more than 7.5 billion pounds of formaldehyde in some sixty different industrial applications.
Formaldehyde is a flammable gas. The commercial form is made by reacting methanol vapor and air in the presence of a catalyst. This produces a fairly pure form which is sold either as formalin, formaldehyde in a water-base solution or in a solid form.
The popularity of the chemical is not surprising: in its commercial form, formaldehyde is relatively pure, cheap, colorless and most important of all, highly reactive which makes it useful in linking separate molecules to make more complex chemicals.
Formaldehyde helps to make final products better. For example: formaldehyde and its derivatives are used to give paper "wet strength"; formaldehyde is a magic ingredient in transforming raw animal skin and fur into tanned leather; formaldehyde is used to harden and protect the gelatin surface of film and photographic papers.
In addition to its Ubiquitous industrial use. formaldehyde works its way into the open air as a component of engine exhaust, incinerator smoke, and photochemical smog.
Health Effects
Formaldehyde produces both obvious and more insidious health effects.
At exposure levels of 0.1-5 ppm, eyes burn and tear; upper respiratory passages are irritated. At higher concentrations, 10-20 ppm, coughing, tightening in the chest, heart palpitation and a sense of pressure in the head are produced.
When exposure reaches the 50-100 ppm level and above, serious conditions such as pulmonary edema or pneumonitis sometimes leading to death can occur.
Formaldehyde is used in large amounts in many settings-hospitals, factories, homes-which means that people can be exposed to a potentially hazardous chemical in ways they might not expect.
Here we present an overview of the problem.
hyde-containing resins, can develop an eczema-like reaction on various body parts including the eyelids, neck, fingers, scrotum, and flexor surfaces of the arm. Dermatitis can even be the result of contact with contaminated work clothes. Exposure to formaldehyde can also set off allergic reactions. A worker who has an allergy to formaldehyde may react to even the smallest amount and might even have to leave the job. Sensitization can occur suddenly, even after many years of exposure.
While these various health effects have long been recognized, it was only in 1979 that laboratory studies using rats and mice were done first by the Chemical Industry Institute of Toxicology and subsequently by the New York V niversilY Institute of Environmental Medicine which showed a link with the development of nasal cancer. Mutagenic effects in experimental animals also have been demonstrated.
The Regulation BaUle
Even before the cancer evidence, formaldehyde was recognized as an industrial hazard requiring imposed limits.
The OSHA standard requires an 8-hour time-weighted average (TWA) concentration limit of 3 ppm, a ceiling concentration of 5 ppm, and an acceptable maximum peak above the ceiling concentration of 10 ppm for no more than a total of 30 minutes during an 8-hour shift.
In 1976 with information about the irritant effects only, NIOSH recommended that worker exposure be controlled to concentrations no greater than Ippm for any 30 minute sampling period.
Workers whose skin comes in contact with formaldehyde solutions or formalde- 
An estimate of the extent of the cancer risk to workers exposed to various levels of formaldehyde at or below the 3 ppm standard has not been formulated but NIOSH has called for engineering controls and stringent work practices to red uce exposure to the lowest fesible limit.
Restriction on formaldehyde exposure is a matter of contention however. and there is disagreement about the meaning of formaldehyde laboratory test results.
Currently, while labor unions such as the United Automobile Workers, are pressuring OSHA for new tougher standards and immediate steps to limit exposure, and NIOSH is doing mortality studies on apparel workers, several courts have struck down bans on urea-formaldehyde (UF) foam insulation, a decision supported by the industry-sponsored Formaldehyde I nstitue.
Given an issue yet to be fully resolved, what can be done to provide protection in the interim?
Who Is at Risk?
OS HA estimates that some 2.6 million workers~many of them women-are exposed to formaldehyde in a wide variety of industries.
Approximately half of the formaldehyde produced is used to make synthetic resins such as urea-and phenol-formaldehyde resins which in turn are used to make particleboard, fiberboard, and plywood.
Formaldehyde is extremely important to the textile and clothing trades because it is used in making creaseproof, crush roof. flame-resistant, and shrink-proof fabrics.
Formaldehyde is used in the hospital and health care sector for certain medications, sterilizing jobs,-including in kidney dialysis-and anatomical dissection. Although it is not the subject of this Fact Sheet, the general public also may be at risk. For example, when insulation foam is pumped into a home, formaldehyde gas is released and can remain for long periods causing eye and respiratory irritation.
Whallo Do
The above descriptions of the use of formaldehyde and the product list point to jobs where exposure is probable.
In the workplace, a tip-off to the presence of formaldehyde can be its characteristic pungent odor. Noticeable signals such as eye tearing make its presence a reasonable suspicion. Tearing usually occurs at the 2-3 ppm level.
In general, the fewer the number of employees working with formaldehyde, the better.
There are several approaches to control, each with points to keep in mind. Before a control program is established, an exposure survey should be done.
ASSESSMENT An initial exposure survey should be done by competent industrial hygienists or engineers and repeat surveys done thereafter. There are monitoring devices including a portable, direct-reading survey instrument available for measuring trace quantities of atmospheric formaldehyde.
Recently, NIOSH has found that passive monitoring done by badges that can be worn are not as accurate as traditional methods. According to "Workers' Compensation Monthly," Feb. 1984, NIOSH has informed the manufacturer that the device, as marketed, cannot be relied on for consistently-accurate readings.
PRODUCT SUBSTITUTION The fact that controlling formaldehyde exposure is not a simple matter is quickly illustrated by the idea of product substitution. While this is a seemingly easy approach, it's difficult in practice because substitutes can in themselves be hazardous.
CONTAMINANT CONTROLS Airborne concentrations of formaldehyde can be effectively contained by enclosing the source of fumes within the work areal and or using local exhaust ventilation. Ventilation should be regularly checked. Whenever there is a change in production or the work process, a reassessment should be done. ISOLATION Sometimes, employees can be isolated in a control booth or room wHere they can direct automatic equipment to do the job in a hazardous area. Air in the control center should be at greater pressure so that air will flow out-not in-to the protected area. While such a set-up is effective, it does not protect employees who must do on-site checks or maintenance.
PERSONAL EQUIPMENT Protective gear-respirators, special clothes, goggles, gloves-is useful but it should not be the primary means of controlling exposure to formaldehyde. In emergencies, during installation or maintenance activities or when engineering and work practice controls have failed to do the job, PPE is a must. EDUCATION Informed employees, who know about the nature of the problem they face and how it is being controlled, can contribute to a safer workplace. In addition to the facts, employees need to know about appropriate personal hygiene measures. Worker should also be aware of the need to inform their physicians of their work with formaldehyde.
Information about formaldehyde ex-' posure and effects constantly increases and it is important to keep up with scientific publications as well as regulatory agency announcements. Journals are a critical source of information.
For example, in February 1984, the "American Industrial Hygiene Association Journal" published a study of how formaldehyde is used to sterilize autopsy rooms and their ventilation system. To effectively disinfect a room, concentrations of 8600-14,000 ppm must be used. The article describes how such rooms can be sealed off, exposure reduced and emergencies like fires dealt with. Another article in the AIHA Journal, published a month later in March, discussed the exposure of embalmers to formaldehyde and other chemicals. 0 Much of the above material reflects information in publications of NIOSHparticularly Current Intelligence Bulletin 34: "Formaldehyde: Evidence ofCareinogenicity" -and of the Chemical Industry Institute of Toxicology. The Amalgamated Textile Workers union also was helpful.
For permission to reprint this fact sheet, information about bulk orders, or any other information on this topic, write to:
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FOUNDATION FOR WO"RKER, VETERAN AND ENVIRONMENTAL HEALTH INC.
New OSHA Formaldehyde Standard; 7 Yr BattlE! Ends; Unions Still Unhappy A new formaldehyde exposure standard which reduces permissible workplace levels to 1 part per million (ppm) from the current 3 ppm is scheduled to go into effect at the end of January 1988. A short term exposure limit (STEL) of 2 ppm was also set. Workplaces that exceed an 'action level' of 0.5 ppm over an 8 hour day will be required to comply with the monitoring, employee training and medical surveillance parts of the standard.
. OSHA had been under threat of a contempt of court citation from the U.S. Court of Appeals for the District of Columbia, following a seven year battle waged by 14 unions and the American Public Health Association to obtain a more stringent standard. Since the late 1970's evidence has been mounting that formaldehyde is a human and animal carcinogen.
According to theAFL-CIO News 'organized labor can only declare a partial victory' and litigation is expected to continue. Clothing & Textile Workers Union President Jack Sheinkman has stated that the new standard "will not eVen require employers to notify workers of the cancer risk, nor provide minimal medical screen M ing for the skin problems or allergies which commonly afflict workers handling permanent-press fabrics treated with formaldehyde."
Where Workers Are Exposed to Formaldehyde
More than 2 milion workers are believed to be exposed to formaldehyde. The jobs marked with an • have many women workers:
highest exposures: (about 400,000 workers in industries currently above 1 ppm) furniture makers, foundries, laboratories· (pathology, anatomy, histology), funeral services·, hardwood plywood, particle board and fiberboard manufacturers middle range exposures: (about 1 million workers in industries from 0.1 to 1 ppm) apparel manufacturers*, plastic molding makers, textile finishing*; formaldehyde production lowest range exposures: (about 675,000 workers in industries from 0.1 to 0.5 ppm) paper and paperboard mills; photofinishing labs·, corrugated and solid fiber boxes, some electrical equipment makers·, hemodialysis·, softwood plywood, biology instructors·
The Toxic Effects of Formaldehyde
Formaldehyde is an extremely reactive compound. Even at very low levels of 0.1 ppm it can cause irritation of the eyes, nose and throat. As the concentration increases, so does the irritation. Levels as low as 100 ppm it is immediately dangerous to life. Formaldehyde is a potent allergen, causing severe skin and lung allergies. Workers may not develop the allergies for some years and then find that they must abandon their jobs because they cannot tolerate even minimal contact with the chemical. Several recent studies have found that formaldehyde can cause human and animal cancer, including cancer of the nasal passages (nasopharyngeal).
General Provisions of Revised Standard
In addition to lowing the exposure limit, any workplace with average levels over 0.5 ppm must have a workplace monitoring and worker training program and establish emergency procedures. Required are a medical surveillance and recordkeeping program, and establishment of regulated areas in which formaldehyde is to be used. Primary reliance is on engineering and work practice control, but if personal protection is needed the employer is to provide maintenance and selection. In its proposed ruling, the FIlA. notes tbat ''hair care specialists represents the groups with the highest exposure level from aerosol hair sprays."
The Agency cites published data showing that consumer use of a spray for 5 seconds will cause 50 parts per million of methylene chloride to remain in the breathing zone for 5 to 10 minutes after spraying. This study was carried out by researchers at Ik>w Chemical and Alberto Culver companies. Cosmetologists would be exposed for far greater lengths of time.
"For the hair specialist, the lifetime (cancer) risk is 1 in 100 to 1 in 1000" according to FDA estimates.
When the FIlA. calculated the risk based on the cancer induction rate observed in mice exposed to 2,000 parts per million of methylene chloride, it estimated tbat the lifetime cancer risk for cosmetologists is between 1 in 100 to 1 in 1000. (Using the same calculation for consumers, the risk was calculated to be between 1 in 1,000 to 1 in 10,000.) Aerosols I a particular hazard The FDA notes in its analysis that the "risks are relatively high" for hair stylists not because methylene chloride is a particularly potent carcinogen but because the exposures from aerosol uses are high.
Other aerosols will also pose special hazards. For example, the Cosmetics Ingredient Review Expert Panel, a cosmetics industry sponsored group, has concluded that while formaldehyde is safe for use as an additive in low concentrations to lotions and other cosmetic products, it "cannot be concluded tbat formaldehyde is safe in cosmetic products intended to be aerosolized."
Cancer risks from aerosolized hairsprays are not new. Vinyl chloride was a very popular "inert" propellant previously used for this purpose until it was found to be a human carcinogen when a cluster of liver cancers was discovered among vinyl chloride manufacturing workers. It is no longer used as a propellant. The following is among the information contained in the guidelines: Metaboli .... : The body bandles methylene chloride by at least two pathways. The first produces highly reactive intennediates, such as formaldehyde, known to interact with genetic material and proteins. The second pathway produces carbon monoxide and carbon dioxide. The carbon monoxide will bind to hemoglobin, forming carboxyhemoglobin, which can have serious effects on the heart and circulatory system. Levels 2 to 3 times those of a one pack per day smoker have been found after methylene chloride exposure. IItmm Effects: No conclusive epidemiological data on human cancer is available, although some studies have been published. An excess risk for hypertensive heart disease was found among exposed Eastman Kodak workers. At high concentrations it is also irritating and has a narcotic effect. Animal Studies: Several studies have established methylene chloride to be an animal carcinogen. Likely Exposure Sitnatioos: Approximately 235,000 tons/yr produced. 25% is used in paint stripping operations. Women workers are likely to be exposed in the electrunics industry where it is used in printed circuit board manufacture. These aerosol products contain methylene chloride: hair sprays, cleaners, room deodorants, herbicides and insecticides. Many female dominated occupations and women who work in the home will be exposed. Control :Ventilation, both local and exhaust, and product substitution are the two best methods for eliminating exposure. Lower temperatures will reduce air concentrations.
J Ethylene Oxide: How To Use It Safely
Ethylene oxide (EtO)is a chemical widely used in a gaseous form to sterilize medical supplies and eqllipment -usually that which cannot be subjected to intense heat. According to a recent survey by the National Institute for Occupational Safety and Health (NIOSH), there were approximately 10,000 EtO sterilization units in use in 8,100 hospitals in the United States. Not counted are others found in dental clinics and clinical laboratories. An estimated 75,000 health care workers are directly exposed to the gas, while another 25,000 -most of them working in hospital Central Supply areas where the sterilizers are usually Such evidence led California health authorities in the summer of 1982 to issue a warning on the use ofEtO and to recommend a new legal exposure limit of only one part per million. The Women's Occupational Health Resource Center, several of whose staff members have been involved in an intensive study of EtO hazards, urges a limit of .05 ppm, with 1 ppm for short-term exposure.
For protection against EtO, WOHRC recommends the following safeguards:
• FOR WORKERS Operating procedures located -are indirectly exposed because of leaking equipment or improper ventilation or operating procedures.
Until recently, the accepted exposure for EtO was 50 ppm (parts per m~llion parts of air), but recent research on its effects on animals and humans has led to warnings that it is a potent health hazard. In humans, it has been shown to be associated with leukemia, diseases of the circulatory system, upper respiratory complaints, and abnormal behavior of gene cells. In laboratory animals it is linked with leukemia, tumors, sterility and malformed fetuses. particular, is highly mutagenic and possibly carcinogenic.
DO sterilize items together that require common aeration time. The items can be pre-packaged so that contact with them is minimized. DON'T retrieve some items while others are still being aerated. This leads to unnecessary exposure. The single greatest source of employee exposure to EtO occurs when the sterilizer door is opened at the ,completion of a cycle. Eighty percent of this contamination can be elimi-"nated by an additional air-purging .'phase at the end of the cycle.
Ethylene oxide sterilizer. like this one are common In hospitals.
DO, if there must be a distance between sterilizer and aerator, pull the cart behind you to the aerator.
DO run an additional cycle, filtering the air twice rather than the conventional once.
DO also leave the sterilizer door open for a full 15 minutes after the end of the final cycle, before removal of the sterilized items. Personal protective equipment Personal protective equipment such as goggles, gloves and respirators are the least effective method of controlling EtO exposure. This is especially true while the worker is operating the sterilizer and aerator, since they resr trict mobility and comfort. In fact, it is advised that protective gloves are not needed during transport of sterilized items to the aerator because baskets and carts used for sterilization are normally made of metal which does not absorb Eta. However, DO use such equipment as goggles, heavy duty gloves and self-contained breathing equipment when changing gas cylinders in order to avoid contact with liquid sterilant remaining in the connecting lines.
Medical screening DO have an annual medical examination if you are exposed to Eta at work. The exam should include a complete physical, blood cell count and urinalysis.
DON'T remain at the same job if adverse effects of working with the chemical are found. Ask your doctor to back you in seeking a change in , working conditions.
• FOR EMPLOYERS
Equipment
Ten percent of the institutions using Eta sterilizers recently surveyed did not use aerators, and almost half used Eta flash bags, an inherently dangerous process in which worker exposur,e to Eta is inevitable.
DO always provide aerators because Eta can condense and form a moist film on plastic. When this film is allowed to remain on hospital instruments after sterilization it is not only harmful to workers, but has been known to cause rashes in hospital patients. The aerator evaporates whatever traces of Eta remain on the instruments. DON'T place the aerator across the room or at considerable distance from the sterilizer, as is common in many hospital Central Supply areas. This exposes workers to contamination from Eta when the items are being transferred from sterilizer to aerator.
DO make sure that each sterilizer has a properly installed vent line that leads outside the building. DON'T allow sterilizers to vent into the workroom.
DO make sure that the building air duct emitting the Eta is located more than 25 feet away from any air ducts leading into the building. DON'T allow Eta emitting ducts to have any contact with air conditioning ducts.
DO install exhaust devices in the workroom so that contaminated air is drawn out. Both exhaust fans and hoods over doors can be used. Canopy hoods over the tops of doors are usually sufficient, but sometimes side and bottom draft hoods may also be called for. DON'T allow contaminated air to flow from the work site to other areas of the hospital or laboratory.
DO locate local exhaust pickups in areas where there is a strong possibility of leaks. The exhaust should be decontaminated by use of a catalytic converter or fire box or a decontamination furnace. DON'T allow Eta to escape into the air when supply tanks in the sterilizer are changed.
DO enclose the tanks in ventilated cabinets, with chamber emergency valves connected to either an outside exhaust stack or the original ventilation system. DO control Eta release from a sterilizer venting to a sanitary sewer. This can be done either by centrifugal liquid gas separators on the vacuum pump outlet, or by ventilating the drain area, which is probably less expensive.
DO provide closed carts which fit directly in front of the sterilizer so that items can be transferred to the aerator without the worker being exposed to Eta fumes. DON'T use flash bags or any type of "flash" sterilization process unless it is carried out under a ,fume hood which chemically "scrubs" the air and draws it up and out of the room.
Ventilation
All Eta equipment and sterilized items should be kept in well ventilated areas.
DO ventilate aerators as carefully as the sterilizers themselves. Aeration cabinets should be vented by means of exhaust ducts which lead through decontaminating apparatus to the outside.
DON'T locate these ducts any closer than 25 feet from any air intake system. 
ETHYLENE OXIDE
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Human Cancer Risks Grow
'!he District Court ruling fol.l.cms the p.lbJ.ication of a study SWedish factory >.Ud<ers which has found that even at low levels of e>qX>SUre, """,kers at the E'lO producing factories were suffering fran leukemia and stanach cancer rate ten tines above the national SWedish rates. Eight cases of leukemia were found where on! yO. 8 were expected and six cases of stanach cancer were reported coopared to the 0.65 cases expected for the 733 exposed ..:>rkers.
1he :iJJplications of these fin:iings f= health care wrkers are not yet clear, however, it was estimated that salE of the exposed man had """,ked at exposure levels close to the new CSHA standard. cancer-causing substanoes are asstlII>3d to act ill a dose-related fashion, that i.s, they have a greater effect at higher doses. 1he National Institute f= ()ccup>tiooally Safety and Health's (NIOSH) estinates.of health care w=ker exposures place them at levelS above these SWedish factory """'kers. Lab data shows more harm = m=e laboratory stu:lies of the biological effects of E'lO have dawnstrated effects to the reproductive capacity of male mice and of enhanced mutation (alteration of genetic naterials) ill hamster cell cul =es. Both experimants demonstrated a doserelated response for the effects. Group3. of male mice subjected to mcreasing levels of E'lO gas exhibited mcreasing daninant-lethal test effects. This test nates trested males with untreated fenales, sacrifices the pregnant fenales and counts the l1UIIi:>er of dead eni:ll:yos. Milly substances toxic to male reproduction will mcrease the l1UIIi:>er of dead eni:ll:yos, as ill the current repcrt on EtC. In mice the later stages of sperm developmnt dfPE"Il' to boo the most susceptible to E'lO.
Re.6: GenRJW60, ( 
Pointing the Finger at Nail Salons
In 1984 about 48 million manicures and 20 million pedicures were purchased by Americans. Their nails were sculpted by the 80,000 nail sculptors who apply dental acrylic, methyl methacrylate, to the nails to strengthen and lengthen them. This new· technology has created nail artists who literally shape and decorate fmger and toe nails.
The job can involve exposure to toluene, isopropyl alcohol, butyl acetate, ethyl methacrylate, methacrylic acid and assorted nuisance dusts exposures. Recently an industrial hygiene assessment of fmgernail sculpting showed that while none of the fume and dust levels reached the OSHA exposure limits, many nail sculptors exhibited symptoms of nose and throat and skin irritation, drowsiness, dizzy spells and trembling and other effects much more frequently than a comparison population.
One of the culprits in the irritation may be the dust generated from filing treated nails, polymethyl methacrylate. Serious allergic responses (sensitization) from the acrylates both in sensitized users and sculptors are possible. In one case the effects on the nails were so severe that the user's nail plates had not yet regrown after a period of seven years.
The National Institute for Occupational Safety and Health carried out a Health Hazard Evaluation survey and found that 2 out of 3 nail sculptors developed itching and rash between five and six times a month. NIOSH has recommended the following precautions: 1) wear blouses that protect the arms and torso; 2) wash hands and face gently with soap to remove offending dusts; 3)apply barrier creams to the exposed skin.
The long-term effects of exposure to methacrylate dusts are not known. These substances are known mutagens (cause genetic abnormalities) in experimental systems. Animals injected with methacrylates have developed adverse reproductive effects, including fetal death and birth defects. No human evidence is available.
Unsuccessful Attempts at Fume and Dust Control
Some of the salon~s studied had installed tables with local ventilation units Installed. These were found to be completely ineffective in reducing dust and fume levels. The researchers attribute the ineffectiveness either to the low power of the units or to the fact that the filter units had not been changed in at least five months (or to both). Manufacturer recommendations are for 1-3 month replacement periods.
Improving ventilation in the salons is important, according to the researchers. Local exhaust ventilation, such as suction ducts directly over the workbench, would greatly reduce the fume and dusts levels.
Handling Chemotherapeutic Drugs
Drugs for treatment of cancer have been used so widely in recent years that concern is growing over the health hazards they may pose to the health care workers who handle them. The very chemical properties that make antineoplastic drugs effective weapons against cancertheir ability to interfere with the cellular replication of rapidly dividing cancer cells -may also make these drugs hazardous to workers who are exposed to them. These workers include not only nurses, who mix and administer most ofthe drugs, but doctors, pharmacists and the maintenance workers who clean up after all are finished.
Research on these hazards is stilI incomplete, but one study showed increased mutagenic activity in the urine of nurses who handled cancer chemotherapeutic agents. This is of concern because mutagens change the cellular DNA that controls cell division and heredity. Many mutagens also cause cancer. There are other, anecdotal reports of lightheadedness, dizziness, facial flushing and nausea by nurses and pharmacists who were unprotected while preparing the drugs.
A recent survey by the Women's Occupational Health Resource Center and the Comprehensive Cancer Center at Columbia University of two large teaching hospitals and three affiliated community hospitals found marked inconsistency in policies and procedures for safely handling cancer chemotherapeutic drugs. Practices varied not only from hospital to hospital, but even within the same institution and among indiv'idual practitioners. In some hospitals there were no safety policies at all. In others, even when safeguards were available, they often were not employed.
Who is at risk
In most hospitals, chemotherapeutic drugs are mixed and administered by nurses. Pharmacists and physiciansmainly residents and fellows rather than attending physicians -handle them to a lesser degree. Whereas pharmacists in this study tended to dispense all the cancer drugs at a single time of day, nurses are likely to use them at their stations throughout the day. depending on their arrival from the pharmacy and on the times prescribed for the patients. Individual nurses usually mix and administer between two and twenty doses per day.
Thus. although the risk to individual workers from handling the drugs a few times may be small, the fact that so few people handle them so frequently intensifies the pot~ntial hazards and makes safety practices all the more necessary and important.
In no instance did the surveyers find a charcoal or other filter designed to chemically scrub the air.
The placement of the hoods also tended to reduce their efficiency. Most wer"e installed in small rooms with high traffic where the movement of workers would interfere with the flow of ventilating air. Industrial hygiene data show that this kind of installation, in addition to the movement of the worker's arms within the hood, can decrease protection, In fact, unless the hoods are carefully installed, maintained and used, they may exacerbate rather than prevent exposure. This is especially so if hood blowers are e not adjusted to make sure that no con-< § taminated air blows back into the work-< ~ er's face or into the workroom.
.e Several of the procedures used also c::5 increased risk of exposure to the drugs A preferred safeguard in mixing chemothrough the skin as well as the respiratory therapeutic drugs Is a verllcallaminar tract. In the survey, 49 percent of the flow hood like this one.
drugs were purchased in ampules that
Physical facilities
In the hospitals surveyed. 80 percent of the drugs were prepared under a laminar flow hood. which is the preferred method for shielding workers from contaminants, Three percent of the drugs were prepared under a horizontal flow hood, which is less effective. and 17 percent were mixed without any hood at alL Even if hoods are used, however, they may not be sufficient protection. Those observed by the survey team all used HEPA (high efficiency particulate air) filters whose efficacy has not been tested specifically for chemotherapeutic drugs.
had to be broken before use. This procedure has been experimentally shown to leave particles in the air even when it is performed under a hood. Other leaks can come from syringes, tubing and stopcock connections and the expelling of air from an infusion line, Personal protective equipment Seventy-five percent of those surveyed used gloves while mixing drugs, but none of the nurses continued to wear the gloves when administering the drugs to patients. No one used a chemical fume mask during either mixing or administering the drugs.
Similarly, routine wearing of laboratory coats varied. Only about a third of the physicians wore them. Most of the nurses considered their uniforms to be their lab coats, with fewer than 25 percent wearing additional protection. All of the nurses wore their uniforms home. There were no laundry facilities available for nurses' uniforms.
None of the housekeeping staff members who disposed of contaminated trash were seen wearing protective clothing.
Training
Although several of the institutions surveyed had extensive training programs centered on patients' reactions to the drugs, none provided basic training in safety for the hospital personnel. None demonstrated safe practices for either mixing or administering chemotherapeutic agents. Nurses, because they received information about toxic effects of drugs on patients, may have been somewhat aware of the hazards to themselves. However, in no case were nonprofessional staff provided with information, training or guidance to indicate that there might be danger, or that certain work practices might reduce their exposure.
Disposal techniques
The survey found many unsafe practices in the disposal of contaminated equipment and trash. In some of the preparation areas, the leavings from chemotherapeutic procedures were nqt separated from other trash. In 60 percent of these areas survey personnel found needle destructor clippers, a disposal device that clips needles from syringes containing drugs. No special precautions were taken when the needles broke. In all cases, I. V. bottles were dumped with the regular refuse.
The hospital with the best practices had all drug-contaminated equipment except I. V. bottles packaged into ziplock bags and delivered to the pharmacy for incineration. But even here, as in all others surveyed, no special arrangements were made for the collection and disposal of patient excreta or regurgitation. Personnel who handled it took no special precautions and wore no special protective equipment. This is particularly dangerous since drugs are often not entirely absorbed by the body, and trace amounts can be expected in the excreta and regurgitation of cancer patients who have been treated with chemotherapeutic drugs.
An additional warning
This survey, it should be noted, concentrated only on university medical centers and community hospitals. Private doctors' offices and private practice pavilions within institutions were not examined. However, it is likely that potential exposure in these areas is even greater, since few are equipped with hoods and personal protective eq uipment, or practice protective disposal techniques.
It is also important to note that some of the substances used in chemotherapeutic drugs, such as alkylating agents, interact directly with DNA, the material that controls cell replication and heredity. It is generally accepted by the toxicological community that exposure to these drugs should be avoided as far as possible. 
What can be done
More data is still needed for a decision on the best kind of hoods. But there are immediate steps that can be taken for the protection of personnel handling these drugs. Scandinavian research has already indicated lower mutagenic activity in the urine of hospital staff members who observe proper industrial hygiene.
The 
ASBESTOS: What to Do; When to Act
Asbestos is an example of a good commercial material with bad health implications. Although some 5 million tons of asbestos are produced annually, and there are an estimated 3,000 ways to use it-asbestos is used in roofing and flooring products; reinforcing material in cement; pipes, sheets and coating materials; friction products, fireproofing textiles and thermal and acoustical insulationsa great body of research has shown that asbestos fibers can cause cancer and debilitating lung diseases. Historically, Asbestos is a generic term covering a wide variety of naturally-occurring mineral silicates which are separable into fibers. The fibers of commercially valuable asbestos are nonflammable, strong, fairly resistent to chemicals, and have thermal and electrical insulating properties. Given these attributes, it's no surprise that the U.S. uses some 900,000 tons of asbestos annually, mostly in the construction industry.
But asbestos fibers have other properties as well-because of their fibrous form, small size and resistence to degradation, they can remain suspended invisibly in the air we breathe for long periods of time, posing a serious health hazard.
Asbestos fibers can be released into the air during mining, milling and processing. For commercial use, asbestos fibers are generally mixed with other materials. These mixtures are often fdable, which means that they can be easily crumbled or damaged, releasing fibers into the air as the material ages or is disturbed. Friable asbestos material presents a hazard during installation and in the surrounding area thereafter. Even if asbestos fibers have settled, they can re-circulate if they are disturbed for example, by ajanitor dusting or sweeping.
Last November, OSHA issued an . Emergency Temporary Standard lowering the existing permissible exposure level by 75% to 0.5 fibers/ cc. Also, EPA has ordered all schools to inspect their buildings for asbestos and report their findings to employees and parents.
the danger to workers with high levels of exposure was the first to be defined. Today we know that long-term, lowlevel exposure presents a real hazard to olher workers, particularly cigarette smokers. And, risk to the public is a growing concern. Although the asbestos problem calls for attention, knowing when to act and just what to do is essential. Dealing with asbestos can be both dangerous and expensive. Fortunately, there are step-by-step ways to proceed.
REMOVES EXCESS AIR AND COLAPSES
BAG
The possibility of asbestos contamination is literally everywhere in our surroundings. To best address the problem, it is necessary to (1) assess whether or not
The "Proto Bag," designed for encapsulated removal of asbestos pipe covering, is an example of the many commercial products available to make asbestos control easier and sater.
continued continued it exists and the extent of exposure and (2) to decide the most effective, safest and economically feasible way to correct the situation.
Assessment should be done in this order: inspection; sampling; analysis, exposure analysis.
Assessing the Problem
• Inspection-Asbestos was used in cement products, plaster, fIreproof textiles, thermal and accoustical insulation, wall or ceiling decoration.
Friable materials are usually found on overhead surfaces, steel beams, ceilings and occasionally on walls and pipes. As soft or loosely bound asbestos material ages or is damaged, asbestos fibers are likely to be released. It is therefore most productive to inspect areas where water damage might occur, such as ceilings; areas where there is a lot of maintenance activity or other activity such as ball throwing in a gymnasium where direct contact can occur; areas where vandalism -scraping or gouging walls-has occurred; areas where vibration from sources within or without the building might loosen softly-bound asbestos.
• Sampling-Friable material should always be sampled and this can be done fairly simply. Sampling should be done when the area in question is not in use with as few people around as possible. Sampling can be done by using a dry clean container such as a film canister or a small wide-mouth jar to gently bore into the material with a twisting motion. The jar should be tightly sealed and labelled. It should always be held away from the face. The area being sampled can be misted with water to prevent fiber release. If any material breaks off and falls on the floor, wet mop. These "bulk samples" should be taken for about every 5,000 feet of material of the same color and texture, If many samples are to be taken, a NIOSH approved respirator should be worn. The air in a suspect area can also be sampled by means of a special pump. However this does not reveal the source of the fibers.
• Analysis-The State Asbestos Program Agency or the EPA Regional Asbestos Coordinator should be contacted for their assistance and advice in finding a laboratory competent in bulk sample analysis. The laboratory should be able to do polarized light microscopy and xray diffraction, if necessary, and to provide a complete report.
• Exposure Assessment-If the lab does confirm the presence of asbestos, the degree of exposure can be assessed by checking the following factors: condition of the friable material; how big an area is of concern; the possibility of water damage; how much the area is used and the likelihood of damage; how friable the bound material is and if it is exposed. Friable asbestos in a direct air stream or air plenum mayor may not represent a danger depending on the potential for human contact.
Controlling Exposure
If there is no evidence of asbestos in the air, no action save for follow-up inspection is necessary, If action must be taken, temporary safeguards such as: substituting wet cleaning methods for dry ones (e.g. mopping instead of dusting); re-scheduling to reduce bystander or building user exposure, and filtered respirators for maintenance workers should be employed.
Depending on many factors-the characteristics of the material; structure use and configuration; user activity; costasbestos control can be achieved in two ways: (I) Containment or (2) Removal.
Containment
It is possible to isolate friable asbestos material to reduce or prevent fiber release by either enclosing or encapsulating it.
Enclosure places a barrier such as a suspended ceiling or attached lath system between the friable asbestos and the surrounding area. Fiber fallout continues but it occurs behind the barrier. While it can reduce exposure, this method has some drawbacks: long-term effectiveness is uncertain and continued air monitoring is necessary.
Friable asbestos can also be contained by the application of a sealant to envelope or coat the fiber matrix to eliminate fallout and protect against contact damage. For example, latex paint can be sprayed over the area. While sealants can be highly effective, they are not a total solution. They must be carefully chosen and a sealed-off surface is not forever immune to damage. Also, the fiber release problem will reappear when renovation or demolition must be done.
Removal
Sometimes building characteristics, the inability to eliminate exposure or questions about the health impact of any continued exposure may point to only one solution: removal. The EPA has many regulations about asbestos stripping and removal. Dry removal of untreated friable asbestos material is not recommended. Specific EPA approval is required if it must be used because workers, the rest of the structure and the surrounding community can be affected. The construction of barriers and rapid vacuum techniques are employed in dry removal.
Friable materials can more safely be dealt with using a "wet" technique. Water makes the material less friable. The release of fibers is lessened and the fibers that are released into the air will fall rapidly making their removal easier. Plain water is not an ideal substance to use in removal because it tends to penetrate slowly and incompletely and to cause a runoff which can carry fibers to other areas, fibers that can re-enter the air following evaporation. For this reason a "wetting" agent or surfacant is used which greatly reduces the amount of water needed for saturation and results in a better job. While wet removal reduces the asbestos exposure level by75%, "wet" water reduces the exposure level by 90% as compared to dry removal.
Asbestos control is a complicated job but one made easier by the kind of stepby-step approach that we have outlined, the use of EPA guidelines, and the variety of commercial services and protective devices and tools available. 0 
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